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m THE CLAIMS 

1-20. (Canceled) 


21 . (Previously Presented) An integrated circuit, comprising: 
a substrate; 

a first layer of material formed on the substrate, the first layer having contact vias 
extending throng to the substrate, the first layer having a first surface potential; 

a second layer formed on the first layer, the second layer lining the contact via$, the 
second layer being patterned, the second layer having a second surface potential; and 

a metallization layer on the second layer, wherein the first layer and the second layer are 
selected to provide a desired difference between the first surface potential and the second surface 
potential such that the metallization layer is capable of hemg selectively electro-deposited on the 
second layer without being deposited on the first layer using a bipolar modulated voltage, 

22. (Previously Presented) The integrated circuit of claim 2 1 , wherem the metallization layer 
comprises non-alloy copper. 

23 . (Previously Presented) The integrated circuit of claim 2 1 , wherein the metallization layer 
fills the contact vias. 

24. (Previously Presented) The integrated circuit of claim 21 , wherein the first surface 
potential is lower than the second surface potential. 

25. (Previously Presented) An integrated circuit, comprising: 
a substrate; 

a first layer of material formed on the substrate, the first layer having a fir^t surface 
voltage; 
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a second layer of material foimed on the first layer, the second layer being patterned, the 
second layer having a second surface voltage, the second surface voltage being different than the 

first surface voltage; and 

a luetallization layer fontied on the second layer, wherein the metallization layer is 
capable of being selectively electro-deposited on the second layer without being deposited on die 
first layer using a bipolar modulated voltage because of the first surface voltage and the second 
surface voltage. 

26. (Canceled) 

27. (Previously Presented) The integrated circuit of claim 25, wherein the first layer 
comprises polysilicon and the second layer comprises titanixim nitride. 


28. (Canceled) 

29. (Previously Presented) An integrated circuit during a process of formation of the 
integrated circuit, comprising: 

a substrate; 

a first layer of material formed on the substrate, the first layer of material having an 
exposed surface for an applied first voltage; 

an insulator layer formed on the first layer, the insulator layer and the first layer having 
contact vias; 

a second layer formed on the first layer, the second layer lining the contact vias, the 
second layer of material having an exposed surface for an applied second voltage, wherein the 
applied second voltage and the applied first vohage provide a potential difference between the 
first layer of material and the second layer of material; and 

a metallization layer on the second layer selectively electro-deposited on the second layer 
and not on the first layer using a bipolar modulated voltage. 


30-90. (Canceled) 
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91. (Previously Presented) An integrated circuit, comprising: 
a substrate; 

aborophosphosilicate glass (BPSG) layer formed on the substrate; 

a first layer of material formed on the BPSG layer, the first layer having contact vias 
extending through the BPSG layer to the substrate, the first layer having a first surface potential; 

a second layer formed on the first layer, the second layer being patterned, the second 
layer having a second surface potential different than the first surface potential, the second layer 
lining the contact vias; and 

a metallization layer formed on the second layer selectively electro-deposited on the 
second layer and not on the first layer using a bipolar modulated voltage because of the first 
surface voltage and the second surface voltage- 

92-98. (Canceled) 

99. (Previously Presented) The integrated circuit of claim 91, wherein the first surface 
voltage is lower than the second surface voltage. 

100- (Previously Presented) An integrated circuit, comprising: 
a substrate; 

a first layer of material formed on the substrate, the first layer having a number of contact 
vias extending through to the substrate, the first layer having an innate first surface potential; 

a second layer formed on the first layer, the second layer lining the contact vias, the 
second layer having an innate second surface potential; 
a metallization layer on the second layer; and 
wherein the integrated circuit is formed by a method, including: 
forming the first layer of material on the substrate; 
forming the number of contact vias in the first layer that extend to the 

substrate; 
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fonnitig a second layer of material on the first layer of material such that 
the second layer of material lines the number of contact vias; 

selectively removing portions of the second layer such that the remaining 
portion of the second layer defines the layout of the metallization layer and the contact vias; and 

selectively electro-depositing the metallization layer on the second layer 
using a bipolar modulated voltage appropriate for the first surface potential of the first layer of 
material and the second surface potential of the second layer of material. 

lOL (Previously Presented) The integrated circuit of claim 100, wherein the metallization 
layer includes copper. 

102. (Previously Presented) The integrated circuit of claim 100, wherein the bipolar 
modulated voltage as a first duty cycle and a second duty cycle, and the method of fbiming the 
integrated circuit includes depositing metal ions on the second layer of material during the first 
duty cycle, and removing any metal ions fi-om the first layer of material during the second duty 
cycle that were deposited on the first layer of material during the first duty cycle. 

103. (Previously Presented) The integrated circuit of claim 100, wherein the substrate 
includes borophosphosilicate glass (BPSG). 

104. (Previously Presented) The integrated circuit of claim 100, wherein the first layer of 
material includes polysilicon. 

105. (Previously Presented) The integrated circuit of claim 100, wherein the second layer of 
material includes a barrier layer material. 

1 06. (Previously Presented) The integrated circuit of claim 100, wherein the metallization 
layer includes copper. 
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107. (Previously Presented) The integrated circuit of claim 100, wherein: 
the substrate includes borophosphosilicate glass (BPSG) 
the first layer of material includes polysilicon; 
the second layer of material includes titanium nitride; and 
the inetallization layer includes copper. 


108. (Previously Presented) An integrated circuit, comprising: 
a substrate; 

a first layer of material formed on the substrate, the first layer having a number of contact 
vias extending through to the substrate; 

an insulator layer formed on the first layer, 

a second layer fonned on the insulator layer, the second layer lining the contact vias; 

a metallization layer on the second layer; and 

wherein the integrated circuit is formed by a method, including; 

forming the fir$t layer of material on the substrate and an insulator layer 
on the first layer of material; 

fonning the number of contact vias in the insulator layer and the first layer 
that extend to the substrate; 

forming a second layer of material on the first layer of material; 

selectively removing portions of the second layer such that the remaining 
portion of the second layer defines the layout of the metallization layer and the contact vias; 

applying a first surface potential to the first layer of material and a second 
surface potential to the second layer of material; and 

selectively electro-depositing the metallization layer on the second layer 
using a bipolar modulated voltage appropriate for the first surface potential of the first layer of 
material and the second snrfece potential of the second layer of material. 

109, (Previously Presented) The mtegrated circuit of claim 108^ wherein the metallisation 
layer includes copper. 
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1 1 0. (Previously Presented) The mtegrated circuit of claim 108, wherein the bipolar 
modulated voltage as a first duty cycle and a second duty cycle, and the method of forming the 
mtegrated circuit includes depositing metal ions on the second layer of material during the first 
duty cycle, and removkkg any metal ions (torn tiie first layer of material during the second duty 
cycle that were deposited on the first layer of material during the first duty cycle. 

111. (Previously Presented) The integrated circuit of claim 108, wherein the substrate 
includes borophosphosiHcate glass (BPSG). 

112. (Previously Presented) The integrated drcuit of claim 108, wherem the first layer of 
material includes polysilicon* 


1 13. (Previously Presented) The integrated circuit of claim 108, wherein the second layer of 
material includes a barrier layer material. 

1 14. (Previously Presented) The integrated circuit of claim 108, wherein the metallization 
layer includes copper, 

115. (Previously Presented) The integrated circuit of claim 108, wherein: 
the substrate includes borophosphosHicate glass (BPSG) 

the first layer of material includes polysilicon; 

the second layer of material includes titanium, nitride; and 

the metallization layer includes copper. 


116, (Previously Presented) An integrated circuit during a process of formation of the 
integrated circuit, including: 
a substrate; 

a first layer of material having a first surface potential and a number of vias extending to 
the substmte; 
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a second layer of material having a second surface potential deposited on the fii^t layer of 
material, the second layer lining the contact vias, the second layer of material being patterned; 

a metallization layer selectively deposited on the second layer of material using a bipolar 
modulated voltage having a first duty cycle and a second duty cycle such that metal ions are 
deposited on the second layer of material during the first duty cycle and metal ions that were 
deposited on the first layer of material during the first duty cycle are removed firom the first layer 
of material during second duty cycle. 

1 1 7. (Previously Presented) The integrated circuit of claim 116, wherein the first surface 
potential includes an innate first surface potential and the second surface potential includes an 
innate second surface potential. 

118. (Previously Presented) The integrated circuit of claim 116, wherein the first surface 
potential includes an ^phed first surface potential and the second surface potential includes an 
applied second surface potential. 

1 1 9- (Previously Presented) The integrated circuit of claim 116, wherein the substrate 
includes borophosphosilicate glass (BPSG). 

1 20. (Previously Presented) The integrated circuit of claim 1 1 6* wherein the first layer of 
material includes polysilioon* 

121. (Previously Presented) The integrated circuit of claim 116, wherein the second layer of 
material includes a barrier layer material. 

1 22 . (Previously Presented) The integrated circuit of claim 116, wherein the metallization 
layer includes copper, 

123. (Previously Presented) The integrated circuit of claim 1 16, wherein: 
the substrate includes borophosphosilicate glass (BPSG) 
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the first layer of material includes polysilicon; 

the second layer of material includes titanium nitride; and 

the metallization layer includes copper. 

124, (Previously Presented) An integrated circuit, comprising: 
a substrate; 

a fir$t layer of material formed on the substrate, the first layer having contact vias 
extending through to the substrate, the first layer having a first surface voltage; 

a second layer foraied on the first layer, the second layer linijig the contact vias, the 
second layer having a second surface voltage; and 

a metallization layer formed on the second layer* 

125, (Previously Presented) The integrated circuit of claim 1 24, wherein the metaUization 
layer includes a copper metallization layer. 

126, (Previously Presented) The integrated circuit of claim 125, wherein the first layer of 
material includes doped polysilicon. 

127, (Previously Presented) The integrated circuit of claim 125, wherein the first layer of 
material includes uudoped polysilicorL 

128, (Previously Presented) The integrated circuit of claim 125, wherein the first layer of 
material includes germanium. 

129, (Previously Presented) The integrated circuit of claim 125, wherein the second layer 
includes titanium nitride, 

1 30, (Previously Presented) The integrated circuit of claim 1 25, wherein the second layer 
includes a barrier layer material. 
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13L (Previously Presented) The integrated circuit of claini 125, wherein the first layer and the 
second layer have a thickness on the order of 100 to 500 A. 

1 32. (Previously Presented) The integrated circuit of claim 125, wherein the copper 
metallization layer fills the contact vias. 

133. (Previously Presented) The integrated circuit of claim 125, wherein the first layer has a 
first surface voltage, the second layer has a second surface voltage, and the first sur&ce voltage 
is lower than the second surface voltage. 

1 34. (Previously Presented) The integrated circmt of claini 124, wherein the metallization 
layer includes a nickel metallization layer. 

1 35. (Previously Presented) The integrated circuit of claim 134, wherein the first layer of 
material includes doped polysilicon. 

136. (Previously Presented) The integrated circuit of claim 134, wherein the first layer of 
material includes undoped polysilicon. 

137. (Previously Presented) The integrated circuit of claim 134, wherein the first layer of 
material includes germanium. 

138. (Previously Presented) The integrated circuit of claim 134, wherein the second layer 
includes titanium nitride. 

139. (Previoxisly Presented) The integrated circuit of claim 1 34, wherein the second layer 
includes a barrier layer material. 

140. (Previously Presented) The integrated circuit of claim 1 34, wherein the first layer and the 
second layer have a thickness on the order of 1 00 to 500 A. 
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141. (Previously Presented) The integrated circuit of claim 134, wherein the nickel 
metallization layer fills the contact vias. 

142, (Previously Presented) The integrated circiiit of claim 1 34, wherein the first layer ha5 a 
first surface voltage, the second layer has a second surface voltage, aud the fii^ surface voltage 
is lower than the second surface voltage. 


143, (Previously Presented) The integrated circuit of claim 1 24, wherein the metallization 
layer includes a palladium metallization layer. 

144, (Previously Presented) The integrated circuit of claim 143, wherein the first layer of 
material includes doped polysiUcou. 

145, (Previously Presented) The integrated circuit of claim 143, wherein the first layer of 
material includes undoped polysilicon. 


146- (Previously Presented) The integrated circuit of claim 143, wherein the first layer of 
material includes germanium. 

1 47. (Previously Presented) The integrated circuit of claim 143, wherein the second layer 
includes titanium nitride. 

148. (Previously Presented) The integrated ckcuit of claim 143, wherein the second layer 
includes a barrier layer material. 


149. (Previously Presented) The integrated drcuit of claim 143, wherein the first layer and the 
second layer have a thickness on the order of 100 to 500 A. 
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150. (Previously Presented) The integrated circuit of claim 143, wherein the paliadinm 
jnetallization layer fills the contact vias, 

151. (Previously Presented) The integrated circuit of claim 143, wherein the first layer has a 
first ^ace voltage, the second layer has a second surface voltage, and the first surface voltage 
is lower than the second surface voltage. 

152. (Reinstated-formerly claim #55) An integrated circuit, compristng: 


extending through to the substrate; 

a second layer formed on the first layer, the second layer lining the contact vias; and 
a copper metallization layer formed on the second layer* 

153. (Reinstated-formerly claim #56) Theintegratedcircuitof claim 152, wherein the first 
layer of material includes doped polysilicon. 

1 54. (Reinstated-formerly claim #57) The integrated circuit of claim 152, wherein the fiT$t 
layer of material includes undoped polysflicon, 

155. (Reinstated-formerly claim #58) The integrated circuit of claim 1 52, wherein the first 
layer of material includes germanimn. 

156. (Reinstated-formerly claim #59) The integrated circuit of claim 1 52, wherein the second 
layer includes titanium nitride. 

157. (Reinstated-fomierly claim #60) The integrated circuit of claim 152, wherein the second 
layer includes a barrier layer material. 


a substrate; 

a first layer of material formed on the substrate, the first layer having contact vias 
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158- (Reinstated-fonnerly claim #61) The integrated circuit of claim 152, wherem the first 
layer and the second layer have a thickness on the order of 1 00 to 500 A . 

1 59. (Remstated-formerly claim #62) The integrated circuit of dmm 152, wherein the copper 
metallization layer fills the contact vias. 

160. (Reinstated-fonnerly claim #63) The integrated circuit of claim 1 52, wherein the first 
layer has a first surface voltage, the second layer has a second surface voltage, and the first 
surface voltage is lower than the second surface voltage. 

161. (Reinstated-fonnerly claim #64) An integrated circuit, comprising: 
a substrate; 

a first layer of material formed on the substrate, the first layer having contact vias 
extending through to the substrate, the first layer having a first surface voltage; 

a second layer formed on the first layer, the second layer lining the contact vias, the 
second layer having a second surface voltage; and 

a copper metallization layer formed on the second layer. 

162. (Reinstated-fotmerly claim #65) The integrated circuit of claim 161, wherein the first 
layer of material includes doped polysihcon. 

163. (Reinstated-fonnerly claim #66) The integrated circuit of claim 161, wherein the first 
layer of materia] includes undoped polysilicon. 

164. (Reinstated-formerly claim #67) The integrated circuit of claim 161, wherein the first 
layer of material includes germanium. 

165. (Reinstated-formerly claim #68) The integrated circuit of claim 161, wherein the second 
layer includes titanixim nitride. 
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1 66. (Reinstated-fonnerly cl^ #69) The integrated circuit of claim 161, wherein the second 
layer mcludes a barrier layer material. 

1 67. (Reinstated-fonnerly claim #70) The integrated circuit of claim 161, wherein the first 
layer aad the second layer have a thickness on the order of 100 to SOO A. 

1 68. (Reinstated-formeriy claim #71) The integrated circuit of claim 161, wherein the copper 
metallization layer fills the contact vias. 

1 69. (Reinstated-formeriy claim #72) The integrated circuit of claim 161, wherein the first 
surface voltage is lower than the second surface voltage, 

1 70. (Reinstated-formeriy claim #73) An integrated circuit, comprising: 
a substrate; 

a first layer of material formed on the substrate, the first layer having contact vias 
extending through to the substrate; 

a second layer formed on the first layer, the second layer lining fixe contact vias; and 
a nickel metallization layer formed on the second layer. 

171. (Reinstated-fonnerly claim #74) The integrated circuit of claim 1 70, wherein the first 
layer of material includes doped polysilicon. 

172. (Reinstated-fonnerly claim #75) The integrated circuit of claim 170, wherein the first 
layer of material iacludes iindoped jwlysilicon, 

173. (Reinstated-formeriy claim #76) The integrated circuit of claim 170, wherein the first 
layer of material includes germanium. 

174. (Reinstated-formeriy claim #77) The integrated circuit of claim 1 70, wherein the second 
layer includes titanium nitride. 
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175. (Reinstated-formerly claim #78) The integrated circuit of claim 170, wherein the second 
layer includes a barrier layer material. 

1 76. (Reitistated-formerly claim #79) The integrated circuit of claim 1 70, wherein the first 
layer and the second layer have a thickness on the order of 100 to 500 A. 

177. (Reinstated-formerly claim #80) The integrated circuit of claim 170, wherein the nickel 
metallization layer JSUs the contact vias. 

178. (Reinstated-formerly claim #81) The integrated circuit of claim 170, wherein the first 
layer has a first svuface voltage, the second layer has a second surface voltage, and the first 
5urfece voltage is lower than the second surface voltage- 

179. (Reinstated-formerly claim #82) An integrated circuit, comprising: 
a substrate; 

a first layer of material formed on the substrate, the first layer having contact vias 
extending througii to the substrate; 

a second layer formed on the first layer, the second layer lining the contact vias; and 
a palladium metallization layer formed on the second layer. 

180. (Reinstated-formerly claim #83) The integrated circuit of claim 179, wherein the first 
layer of material includes doped polysilioon. 

181. (Reinstated-formerly claim #84) The integrated circuit of claim 179, wherein the first 
layer of material includes undoped polysilicon. 

1 82. (Reinstated-fbnnerly claim #85) The integrated circuit of claim 179, wherein the first 
layer of material includes gennanium. 
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1 83. (Reinstated-fonnerly claim #86) The integrated circuit of claim 1 79, wherein the second 
layer includes titanium nitride. 

1 84. (Reinstated-foimerly claim #87) The integmted circuit of claim 1 7% wherein the second 
layer includes a barrier layer material. 

1 85. (Reinstated-fonnerly claim #88) The integrated circuit of claim 179, wherein the first 
layer and the second layer have a thickness on the order of 100 to 500 A. 

186. (Reinstated-foimerly claim #89) The integrated circuit of claim 179^ wherein the 
palladium metallisation layer fills the contact vias. 

1 87. (Reinstated-formerly claim #90) The integrated circuit of claim 1 79, wherein the fiist 
layer has a first surface voltage^ the second layer ha5 a second surface voltage, and the first 
surface voltage is lower than the second surface voltage. 
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